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SUBSTRATE ADHESION APPARATUS 
[Abstract] 

PROBLEM TO BE SOLVED: To provide a substrate sticking device which can 
20 perform sticking of substrates in a vacuum with high accuracy. 

SOLUTION: In the substrate sticking device which sticks both substrates in a 
vacuum with an adhesive provided in at least either of substrates by disposing to 
face the substrates to be stuck while holding vertical, respectively, and narrowing 
an interval while performing positioning, a first table which makes one of both 
25 substrates fix on an upper face or on an undersurface freely detachably, and a 

1 



second table which makes the other substrate fix on the undersurface of on the 
upper face freely detachably are provided in a vacuum chamber so that the upper 
face and the undersurface which make each substrate fix may face each other. 
One of both tables is movably joined airtightly with the vacuum chamber through an 
5 elastic body and the one table is provided with a driving means which moves to an 
atmospheric side of the vacuum chamber divided by the elastic body at least in a 
horizontal direction to the vacuum chamber. The other table is provided with the 
driving means which at least narrows the interval between the substrates. 
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[Claim(s)] 

[Claim 1] A substrate adhesion apparatus which holds substrates to be 
adhered to be faced up and down to each other, narrows a spacing while 
positioning and adheres both substrate in a vacuum with an adhesive applied to at 
5 least several substrates, wherein it has a first table which fixes either side of both 
substrates to a surface or a lower face to be attached and detached freely and a 
second table which fixes another side of both substrates to a lower face or a 
surface to be attached and detached freely to be faced to a surface or a lower face 
which fixes each substrates in a vacuum chamber so that one of both tables is 
10 combined with the vacuum chamber to be movable airtightly through an elastic 
body, this table has the driving means horizontally moved to the atmospheric side 
of the vacuum chamber divided with said elastic body, while at least one of both 
tables has a driving means which narrows a spacing in which the substrates are 
faced with each other. 

15 [Claim 2] The substrate adhesion apparatus of claim 1, wherein the driving 
means of one table moves one table through a linear guide in the vaccum chamber, 
and a folding box-like elastic body between the vaccum chamber and the linear 
guide and a vacuum seal and bearing in the atmospheric side divided with said 
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elastic body are formed. 

[Claim 3] The substrate adhesion apparatus of claim 1, wherein one' table is a 
lower table in the vaccum chamber. 

[Claim 4] The substrate adhesion apparatus of claim 1, wherein one table has 
5 a perpendicular driving means which narrows a spacing between the substrates, 
and a driving means of another table shares only a horizontal driving. 

[Claim5] The substrate adhesion apparatus of claim 1, wherein a reserve 
chamber and an atmosphere releasing chamber are provided before and after the 
vacuum chamber, each chambers are divided with the gate valve and are in 
10 communication with the atmosphere by an opening of the gate valve to convey the 
substrate. 
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[Title of the invention] 

SUBSTRATE ADHESION APPARATUS 

[Detailed Description of the Invention] 
[Field of the Invention] 

5 The present invention relates to a substrate adhesion apparatus, in 

particular, a substrate adhesion euipment suitable to assemble a liquid crystal 
display panel and the like which holds substrates to be adhered to be faced in a 
vaccum chamber and narrows a spacing to adhere the substrates. 

[Description of the Prior Art] 

10 In manufacturing a liquid crystal display panel, there is a process which 

adheres two glass substrates having mounted a transparent electrode and thin film 
transistor array with an adhesive (henceforth called a sealing agent) applied to the 
periphery section of a substrate with a spacing closed extremely of about several 
[im (henceforth, the substrate after adhesion is called a cell) to seal a liquid crystal 

15 in a space formed. 

There is a process proposed by JP 10-26763-A in which drops a liquid 
crystal on one substrate patterned with a pattern closed with a sealing agent 
without equipping with an inlet in the seal of the liquid crystal, arranges one 
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substrate on another substrate in a vaccum chamber and approaches the upper 
and lower substrates to adhere them. 

[Problem to be Solved by the Invention] 

In the above prior art, the lower substrate lays a maintenance of the 
5 substrate in a vacuum in a flat stage, however, the upper substrate supportes a 
suitable part of the periphery by a member and the like on a pin. Then, the upper 
and lower substrates narrow a spacing to performe the adhesion after positioning 
each other, however, when positioning, a center section of the upper substrate is 
bent by gravity, the exact positioning of the upper and lower substrates is difficult, 
10 and the amount of bending increases more and more as a size of the substrate 
increases so that a display panel tends to be large sized, and accordingly, the exact 
adhesion of the substrates becomes more difficult in the above prior art. 

There is a problem that, because the upper and lower substrates are 
conveyed directly in a vacuum chamber and the inside of the chamber is exhausted 
15 from atmospheric pressure to a vacuum to increase the exhaust time, it is 
impossible to improve the productivity. 

Therefore, the purpose of the present invention is to provide a substrate 
adhesion apparatus which can perform an adhesion of the substrate in a vacuum at 
higher precision. 
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Another purpose of the invention is to provide a substrate adhesion 
apparatus of high productivity which can perform an adhesion of the substrates at 
higher presion and higher speed although the substrates are large sized. 

[Means for Solving the Problem] 

5 A feature of the present invention to achieve the above-mentioned purpose 

is to provide a substrate adhesion apparatus which holds substrates to be adhered 
to be faced up and down each other, narrows a spacing while positioning and 
adheres both substrate in a vacuum with an adhesive applied to at least several 
substrates, wherein it has a first table which fixes either side of both substrates to 

10 to a surface or a lower face to be attached and detached freely and a second table 
which fixes another side of both substrates to a lower face or a surface to be 
attached and detached freely to be faced to a surface or a lower face which fixes 
each substrates in a vacuum chamber so that one of both tables is combined with 
the vacuum chamber to be movable airtightly through an elastic body, this table has 

15 the driving means horizontally moved to the atmospheric side of the vacuum 
chamber divided with said elastic body, while at least one of both tables has a 
driving means which narrows a spacing in which the substrates are faced each 
other. 

Aso, the present invention is characterized in that the driving means of one 
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table moves one table through a linear guide toward the vaccum chamber, whike an 
elastic body between the vaccum chamber and the linear guide and a vacuum seal 
and bearing in the atmospheric side divided with said elastic body are mounted. 
And, the elastic body is a folding box-like elastic body such as things which bonds 
the periphery edges each other and inner circumference edges each other of 
bellows or things which bond a plurality of round dish-shaped diaphrams in turn 
airtightly 

Another feature of the present invention is that one table is a table placed in 
the lower part within the vacuum chamber. 

Another feature of the present invention is that one table has a 
perpendicular driving means which narrows a spacing between the substrates, and 
a driving means of another table shares only a horizontal driving. 

Another feature of the present invention is that a reserve chamber and an 
atmosphere releasing chamber are provided before and after the vacuum chamber, 
each chambers are divided with the gate valve and are in communication with the 
atmosphere by an opening of the gate valve to convey the substrate. 

[Embodiment of the Invention] 

Hereafter, an embodiment of the present invention is explained referring to 
the drawings. In the Fig. 1, the reference 1 is a substrate adhesion apparatus and it 
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has a reserve vacuum chamber R1, a vacuum adhesion chamber (vacuum 
chamber) R2 and an atmosphere releasing chamber R3. The references 2 to 5 are 
the gate valves mounted in inlet and outlet of each chambers R1 to R3. Also, in 
structure explanation, when the reserve vacuum chamber R1, the vacuum 
5 adhesion chamber R2 and the atmosphere releasing chamber R3 are called, it 
means a housing composing each chambers. 

In the interior of each chambers R1-R3, a conveyance way which conveys 
the substrates to be adhered from the left to the right of drawing is located in the 
same horizontal position, and a concrete configuration is explained in the Fig. 2. 

10 As mentioned hereinafter, later, the vacuum adhesion chamber R2 except 

for the reserve vacuum chamber R1 and the atmosphere releasing chamber R3 is 
the substrate adhesion apparatus in a narrow sense. 

Fig. 2 shows the internal structure of the reserve vacuum chamber R1 . 11 is 
a plurality of conveyance rollers mounted in the interior of the reserve vacuum 
15 chamber R1, and conveys the conveyance jig which lays the substrates to be 
adhered mentioned hereinafter in both right and left directions in the drawing by 
forward-inverse rotation. 

The outer air and the interior of the reserve vacuum chamber R1 can be 
vacuum interrupted by closing of a gate valve 2. 6 is a gate valve mounted in a 
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stand of the reserve vacuum chamber R1, and the interior of the reserve vacuum 
chamber R1 can be vacuum exhausted with a vacuum pump 12 by opening of the 
gate valve. 7 is an atmosphere releasing valve, and the interior of the reserve 
vacuum chamber R1 can be purged with atmosphere gas and return it to 
atmospheric pressure by opening of the atmosphere releasing valve. 

A gate valve 3 is mounted between the reserve vacuum chamber R1 and 
the vacuum adhesion chamber R2, and the internal pressure of each chambers can 
be changed independently. 

Fig. 3 shows the internal structure of the vacuum adhesion chamber R2. 
Although omitted in this drawing, the same valve as the valve 6 of the reserve 
vacuum chamber is mounted in the lower part of the vacuum adhesion chamber R2 
and the interior of this chamber can be vacuum exhausted with the vacuum pump 
(not shown). 

21 is a lower table and the supporting structure is mentioned hereinafter. 22 
is a plurality of conveyance rollers mounted in the interior of the vacuum adhesion 
chamber R2 so that the lower table 21 may be inserted into a front and a rear in 
drawing, and conveys the conveyance jig which lays the substrates to be adhered 
mentioned hereinafter in both right and left directions in the drawing by forward- 
inverse rotation. 
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In the lower table 21, its plinth section 21a penetrates aperture R2A in the 
lower part of the vacuum adhesion chamber R2, and the lower table 21 is 
supported by XY0 stage 23 to the plinth section 21a. XY0 stage 23 consists of 
XY stage 23a and 0 stage 23b. XY stage 23a is supported movably in the XY 
5 direction by upper and lower 2-stage linear guide which crossed the lower table 21 
in the XY direction. 

25 is a cross linear guide which moves the driving block 24 to X-axial 
direction which is right and left of drawing and Y-axial direction entations which is 
front and rear of drawing to the vacuum adhesion chamber R2 by a driving motor 
10 (not shown) with a driving motor 26, and 27 is a linear guide in which the driving 
motor 26 press the driving blok 24 to X-axial direction to be moved, even if the 
driving block 24 moves to Y-axial direction. 

0 stage 23b is located in the inside of XY stage 23a, and that it can be 
rotated to XY stage 23a through vacuum seal 29 with the rotation bearing 28 by a 
15 driving motor 30. The lower table 21 carrying the substrates is fixed fixed on 0 
stage 23b, and when the driving motor 30 operates, the lower table 21 rotates to X- 
Y stage 23a or the vacuum adhesion chamber R2 through the vacuum seal 29 with 
the rotation bearing 28. 

31 is the bellows (elastic body) mounted between the vacuum adhesion 



chamber R2 and the driving block 24 to a perforation R2A and holds the airtight in 
the vacuum adhesion chamber R2 to atmosphere, even if the driving block 24 
moves to the cross linear guide in XY direction to move the the lower table 21 . Also, 
to rotation of plinth 21a, the vacuum seal 29 holds the airtight in the vacuum 
adhesion chamber R2. 

32 is a pin for substrate rising-and falling mounted in the lower table 21 , and 
the lower limit of the pin is contacted anf attached to the upper limit of the driving 
axis of the pneumatic cylinder 33 mounted in the lower part of the vacuum 
adhesion chamber R2. Therefore, even if the lower table 21 moves in XY direction 
of each front, rear, left and right, a pin 32 only slides 33 horizontally on the upper 
limit pin receiving section of the driving axis of the pneumatics cylinder 33. By the 
reasons of the configuration of the conveyance jig mentioned hereinafter, the pins 
32 have a total of three pins, one is located in the left end center section of the 
lower table 21 and each of the others are located in both sides of the width direction 
perpendicular to the rightward conveyance direction. 

35 is the frame mounted in the upper exterior of the vacuum adhesion 
chamber R2, and a servo motor 36 having the rotation axis extended to the lower 
part is fixed to the frame 35. The rotation axis of the servo motor 36 is screwed with 
the nut 39 fixed to the arm 38 of the shaft 37 penetrating the vacuum adhesion 
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chamber R2. 40 is a guide holding the airtight of the vacuum adhesion chamber R2 
with said shaft 37. The upper table 42 is fixed to the lower limit of the shaft 37 
through a pressure plate 41 to be faced to the lower table 21. The upper table 42 
moves up and down through the shaft 37 by operation of the servo motor 36. 

As mentioned hereinafter, in order to carry out a positioning and alignment 
by fixing the substrates on each tables 21 and 42, there is a glass-made window 43 
mounted airtightly in the perforation penetrating the vacuum adhesion chamber R2, 
and the image recognition camera 44 is mounted in the frame 35 on this window 43. 
Also, a part of the upper table 42 under directly the window 43 has the perforation, 
and the positioning mark of the upper substrate fixed on the lower face of the upper 
table 42 and the lower substrate fixed on the surface of the lower table 21 can be 
read now. 

Each tables 21 and 42 have an electrode for electrostatic adsorption and 
are constituted so that adsorption and suction of the substrate with static electricity 
may be carried out. Therefore, in the following description, both the tables 21 and 
42 may be called the adsorption plates. 

Although it is a reason for supporting elastically airtightly the lower table 21 
by the bellows 31, when the vacuum adhesion chamber R2 is made to a vacuum, 
the atmospheric pressure which makes the outer diameter of bellows 31 to a 



13 



hydraulic side is applied in the direction pushing up the plinth 21a. A difference of 
the atmospheric pressure in this case and gravity of the plinth 21a and the like is 
received with cross linear guide 25 and the rotation bearing 28 and a loading is not 
provided with the bellows 31. If the atmospheric pressure in this case and gravity of 
the plinth 21a and the like are made equivalent, it is not needed to recognize the 
atmospheric pressure applied to the lower table (adsorption plate) 21 or bellows 31 
in moving in each of XY direction of the lower table (adsorption plate) 21 upon 
positioning and aligning the substrates so that positioning and aligninment of the 
substrates can be performed smoothly. Also, since the driving system of the lower 
table (adsorption plate) 21 exists in the atmosphere, the size of the vacuum 
adhesion chamber R2 can be limited to the narrow space of the extent containing 
internally each adsorption plates 21 and 42 required for the adhesion of the upper 
and lower substrates so that the interior can be exhausted at a high speed. 

The vacuum adhesion chamber R2 and the atmosphere releasing chamber 
R3 can be interrupted each other by the gate valve 4. 

Fig. 4 shows the internal structure of the atmosphere releasing chamber R3. 
51 is a conveyance roller which loads and carries in the cell adhered to the vacuum 
adhesion chamber R2 on the flat adsorption plate 52 by forward and inverse 
rotation. An adsorption hole for vacuum adsorption of the substrates on the flat 
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adsorption plate 52, and by raising the vacuum suction chamber 53 mounted 
movably up and down in the interior of the atmosphere releasing chamber R3 to lay 
and integrate the flat adsorption plate 52, when the atmosphere releasing chamber 
R3 is opened, it is constituted to carry out vacuum suction of the cell onto the flat 
5 adsorption plate 52 through the vacuum suction chamber 53 by vacuum pulling 
through a tube 54. 

8 is the gate valve mounted in the lower part of the atmosphere releasing 
chamber R3 and can open the atmosphere releasing chamber R3 to the 
atmosphere by the atmosphere opening valve 9 while connecting to the vacuum 
10 pump 55. 

The rise-and-fall pin 56 which penetrates the vacuum suction chamber 53 
with the flat adsorption plate 52 to raise the cell on the flat adsorption plate 52 is 
mounted in the lower part of the vacuum suction chamber 53. 57 is a pneumatic 
cylinder which operates the rise-and-fall pin 56. Four pneumatic cylinders 57 are 
15 located in front, rear, left and right of the rise-and-fall pin 56 and and support the 
cell at four corners. 

A gate valve 5 located in the outlet of the atmosphere releasing chamber R3 
and takes out the cell which pressurized with the atmospheric pressure by valve 
opening to carry out the adhesion by a robot hand etc. 



Next, in a process for adhering the substrates with the present apparatus 1 
to manufacturing the cell, a sequential explanation is made from a state which 
carries in the substrate to the reserve vacuum chamber R1 . 

In Fig. 5, 14 has a □-shaped appearance having removed a side in a flame, 
and is a conveyance jig which lays the substrates B1, B2 to be adhered in in a 
lattice, projection and the like of the upper and lower parts of an internal wall in a 
spacing up and down. The lower substrate (bottom substrate) B1 is one which 
applies a sealing agent 15 to a frame type at the periphery section of a surface and 
drops liquid crystal 16 to a plurality of parts within a certain limit. On this substrate 
B1, a certain spacing from a surface of the substrate B1 is maintained with a 
projection in the inernal wall of the conveyance jig 14 to lay the upper substrate (top 
substrate). 

After opening the gate valve 2 in the state of closing the gate valve 3 is 
closed to carry in th upper and lower substrates B1, B2 mounted in the conveyance 
jig to the reserve vacuum chamber R1 14 with the conveyance roller 11, the gate 
valve 2 is closed. Thereafter, the gate valve 6 is opened to exhaust the reserve 
vacuum chamber R1 the vacuum pump 12 at a high speed. 

At the time of reaching a degree of vacuum of the reserve vacuum chamber 
R1 to the almost same value as that of the vacuum adhesion chamber R2, the gate 
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valve 3 is opened to forward rotate the conveyance roller 22 of the vacuum 
adhesion chamber R2 with the conveyance roller 11 of the reserve vacuum 
chamber R1 and carry in the conveyance jig 14 in the vacuum adhesion chamber 
R2. Also, the vacuum adhesion chamber R2 is exhausted by the vacuum pump (not 
5 shown) in advance. 

Next, in the Fig. 6, the situation of transferring the substrates B1, B2 on 
conveyance jig top 14 to the upper and lower adsorption plates 21, 42 within the 
vacuum adhesion chamber R2 is explained. 

After the conveyance jig 14 moves to the vacuum adhesion chamber R2, 
10 the servo motor 36 is operated to guide the upper adsorption plate 42 to a guide 40 
by the shaft 37 to to descend together with a pressurization plate 41 and approach 
to the upper substrate B2. In this state, by applying a voltage to an electrode for 
electrostatic adsorption containded internally in the upper adsorption plate 42, the 
upper substrate B2 is adsorbed electrostatically to the lower face of the upper 
15 adsorption plate 42 and a pressurization plate 41 is raised to lift the upper substrate 
B2 from the conveyance jig 14. By furthermore raising a pin 32 with the pneumatic 
cylinder 33, the lower substrate B1 is also raised from the conveyance jig 14. Also, 
at tis time, both substrates B1 and B2 are still separaed from each other. 

In this state, by inversely rotating both conveyance rollers 11 and 22 to 



return the conveyance jig 14 to the reserve vacuum chamber R1, the gate valve 3 
is closed to descend the pin 32 to apply a voltage to the electrode for electrostatic 
adsorption contained internally in the lower adsorption plate (lower table) 21 and 
adsorbe electrostatically the lower substrate B1 onto the lower adsorption plate 21 . 

5 Next, the upper adsorption plate 42 is desceneded to the lower adsorption 

plate 21 side and the upper substrate B2 is approached to the lower substrate B1 . 

In this state, through the window 43 mounted in the upper part of the 
vacuum adhesion chamber R2, the positioning mark located in each substrate B1, 
B2 is read with the image recognition camera 44 to measure the positon by the 
10 image processing, each stages 23a and 23b of the XY9 stage 23 are moved 
slightly and a higher precision positioning (a positioning of the subtrates B1, B2 
each other) is performed. 

In such slight movement, the bellows 31 maintains vacuum in the vacuum 
adhesion chamber (vacuum chamber) R2 to movement of XY direction, and the 
15 vaccum seal 29 maintain vacuum in this chamber to movement of 9 direction. 

After positioning, the pressurization plate 41 is descended a position that 
the lower face of the upper substrate B2 contact with a sealing agent 15 and liquid 
crystal 16 on the lower substrate B1 to pressurize both substrates B1 and B2. In 
such descent process, the positioning mark is read to measure a position by the 



image processing, and it is made for a position difference location of the upper and 
lower substrates not to occur. 

When the upper substrate B2 contacts with the sealing agent 15, the liquid 
crystal 16 becomes to a state surrounded by both substrates B1, B2 and the 
sealing compound 15. 

The upper and lower substrates B1, B2 is passed through each 
perporations mounted a window (not shown) of the vacuum adhesion chamber R2, 
the pressurization plate 41 and the upper adsorption plate 42 in the pressurization 
state, UV light is irradiated to UV adhesive 15 applied in advance between both 
substrates B1, B2 by using the UV irradiation light source (not shown), and both the 
substrates are fixed temporarily. Until performing such temporary fixing, both 
substrates B1, B2 are adsorbed to each of the upper and lower adsorption plate in 
parallel each other to allow a higher prcesion performance of the positioning, and 
also, a parallel spacing of both substrates B1, B2 is narrowed more and more so 
that a spacer for maintaining constantly a spacing between both substrates B1, B2 
distributed can be located in an intact position. 

Next, the voltage applied to to the electrode for electrostatic adsorption 
contained internally in the lower adsorption plate 21 is turned off, the pressurization 
plate 41 is raised while raising the pin 32 to apply a voltage the electrode for 
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electrostatic adsorption contained internally in the upper adsorption plate 42, and 
the upper and lower substrates B1 , B2 united by temporary fixing are adsorbed 
electrostatically to the lower face of the upper adsorption plate 42. Then, the pin 32 
is descended to open the gate valve 4 between the vacuum adhesion chamber R2 
and the atmosphere releasing chambers R3 made to have the same degree of 
vacuum in advance to rotate inversely the conveyance roller 51 of the atmosphere 
releasing chamber R3 with the conveyance roller 22 of the vacuum adhesion 
chamber R2 and carry in the flat adsorption plate 52 to the vacuum adhesion 
chamber R2. 

Fig. 7 shows a state that the flat adsorption plate 52 is moved to the lower 
part the upper adsorption plate 42 of the vacuum adhesion chamber R2. 

Next, by descending the upper adsorption plate 42 together with the 
pressurization plate 41 onto the flat adsorption plate 52 to turn off the voltage 
applied to the electrode for electrostatic adsorption contained internally in the upper 
adsorption plate 42, the substrate B1, B2 united by temporary fixing are transferred 
onto the flat adsorption plate 52. 

Next, after flat adsorption plate 52 is conveyed to the atmosphere releasing 
chamber R3 by rotating forwardly the conveyance roller 51 of the atmosphere 
releasing chamber R3 with the conveyance roller 22 of the vacuum adhesion 
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chamber R2, the gate valve 4 is closed. 

After carrying in the flat adsorption plate 52 to the atmosphere releasing 
chamberR3, the the vacuum suction chamber 53 is raised with the rise-and-fall 
shaft 58 (refer to Fig. 4) to contact the lower face of the flat adsorption plate 52 on 
5 the conveyance roller 51 and the vacuum suction chamber 53 is exhausted through 
the tube 54. 

In this state, when the gate valve 8 is closed and the atmosphere releasing 
valve 9 is opened to open the atmosphere releasing chamber R3 to the 
atmospheric pressure, the atmospheric pressure is applied to the temporarily fixed 
10 substrates B1, B2 in the sate vacuum sucked in the flat adsorption plate to 
pressurizes them. In this case, the flat adsorption plate 52 maintains the surface 
smoothness of the temporarily fixed substrates B1 , B2. 

After the pressurization by the atmospheric pressure, the vacuum action of 
the vacuum suction chamber 53 through the tube 54 is stopped to open to the 
15 atmosphere, the pin 56 is raised, the gate valve 5 is opened to insert the robot 
hand (not shown), and after the cell pressurized with the adhesion atmospheric 
pressure is transferred onto the robot hand, it is taken out . 

Where the gate valves 3, 4 is opened and the vacuum adhesion chamber 
R2 is in communication wuth the reserve vacuum chamber R1 or the atmosphere 
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releasing chamberR3, since each of these chambers R1, R2 maintains vacuum, it 
is not needed to make the vacuum adhesion chamber R2 to vacuum, and since it is 
not occurred to apply newly the atmospheric pressure to the vacuum adhesion 
chamber R2 to deform it, the adhesion of both substrates B1 , B2 can be performed 
time-efficiently and at higher precision. 

And, since it is possible to perform in parallel the actuation that the gate 
valve 3 is opened to carry in the substrates B1, B2 mounted on the conveyance jig 
14 from the reserve vacuum chamber R1 to the vacuum adhesion chamber R2 at 
the time of carrying out a suitable substrate to the atmosphere releasing chamber 
R3 together with the flat adsorption plate 52 and closing the gate valve, a 
productivity can be increased further. 

The present invention is not limited to the above-mentioned embodiment 
and can also be carried out in the following modes and the like. 

1. The vacuum adhesion chamber has not the reserve vacuum chamber or 
the atmosphere releasing chamber and the like, and carries in and out each 
substrates, or the cell after adhesion by the robot hand the like. Although the 
latency time for exhausting vacuum adhesion chamber is required since there is no 
communication with the reserve vacuum chamber or the atmosphere releasing 
chamber, the time for exhausting is shortened since there is no driving system of a 
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table within the vacuum adhesion chamber and the volume of the vacuum adhesion 
chamber is small, and vacuation does not take time amount. 

2. A material of the so-called bellow or wrinkle shape which is combined 
airtightly with periphery and inner circumference of a plurality of circular ring dish- 
shaped metal plate is used as an elastic body which replaces bellows 31. Also, in 
the bellows, considering the functional separation of an airtightness and an 
elasticity, a material of a concentric dual structure of a tube-type elastic elastic body 
for the airtightness and a spiral sprin for elasticity can be used. 

3. In Fig. 3, the lower table is fixed in the XY-axial direction, and the upper 
table is movable in each of the XY0 direction in an elastic body, a linear guide, a 
vacuum seal, a rotation bearing and the like. In this case, since a weight of the 
upper table is transferred to the vacuum adhesion chamber through the linear guide, 
there is little loading to the elastic body. 

4. In Fig. 3, a fixing of the substrates of the lower table and the upper table 
is performed in parallel to a vacuum adsorption. In the case that the vacuum 
adhesion chamber is in vacuum state, the substrate is prevented from falling owing 
to disappearance of substrate adsorption force in the upper table and a drop- 
preventing projection for maintaining the substrate in the lower part of the upper 
table until an electrostatic adsorption is made is mounted separably so a substrate 
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pressurization is not disturbed. 

5. The rise-and-fall means of the lower adsorption plate 21 is contained 
internally in plinth section 21a to raise the lower adsorption plate 21 to the upper 
adsorption plate 42 and perform temporary fixing of the substrates B1 , B2. 

5 [Effect of the Invention] 

As explained above, according to the substrate adhesion apparatus of the 
present invention, an adhesion of the substrate in a vacuum can be performed at 
higher precision. 
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[Brief Description of the Drawings] 

Fig. 1 is a drawing showing the configuration of the substrate adhesion 
apparatus which is an embodiment of the present invention. 

Fig. 2 is a cross-sectional view showing the internal structure of the reserve 
vacuum chamber in the substrate adhesion apparatus of Fig. 1. 

Fig. 3 is a cross-sectional view showing the internal structure of the vacuum 
adhesion chamber in the substrate adhesion apparatus of Fig. 1 . 

Fig. 4 is a cross-sectional view showing the internal structure of the 
atmosphere releasing chamber in the substrate adhesion apparatus of Fig. 1. 

Fig. 5 is a drawing for explaining a substrate adhesion process in the 
reserve vacuum chamber shown in Fig. 2. 

Fig. 6 is a drawing for explaining the substrate adhesion process in the 
vacuum adhesion chamber shown in Fig. 3. 

Fig. 7 is a drawing for explaining the substrate adhesion process in the 
vacuum adhesion chamber shown in Fig. 3. 

[Meaning of numerical symbols in the drawings] 

R1: Reserve vacuum chamber 

R2: Vacuum adhesion chamber (vacuum chamber) 
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R3: Atmosphere releasing chamber 

B1: lower substrate 

2-6, 8: gate valve 

11, 22, 51: Conveyance roller 

15: Sealing agent 

21: lower table (adsorption plate) 

23:XY6 stage 

23b: 9 stage 

25, 27: Linear guide 

28: Rotation bearing 

31: Bellows (Elastic body) 

36: Servo motor 

43: Window 



B2: upper substrate 

1: Substrate adhesion apparatus 

7, 9: Atmosphere releasing valve 

12, 55: Vacuum pump 

16: Liquid crystal 

21a: Plinth section 
23a: XY stage 
26, 30: Driving motor 
24: Driving block 
29: Vacuum seal 
33, 57: Pneumatic cylinder 
42: Upper table (Adsorption plate) 
44: Image recognition camera 
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(72) ^ 

<72)5gifl# Aft Ig 
ft 

(74)f$SA 100059269 

#«»± IE* 



(54) [&w<d&w mm&s 

(57) 

^Kth^tn^commzmnzmmitzx *m 

<vmfcmmzitz±Mio±irfmmfo'tz>±o tzm 
%mz&m*jmt,z&%Lx t> 9 . ^is-^t-t/u 
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£&%U&l,zffi%Zi£&m-<?>T--'?JUtTffi£t:\t± 

mizm^<?>mir£M%&&£®%Zik&m-<?>T--y' 
ivkz tizticomm % urn s -tt & ±® & i Tffi*«»ifi] 

»Stf£^*g£tt;t R#<0t— 

a. 

[000 1 ] 
[0002] 

[0 0 0 3] £<Affi a 1rf0lto:fc:«\ ftAPSSW^Mct 



a fc^-zWHfc ? n-XUA7- refill L?t-^r£7) 

ifiS* T tt D^*1#HPP 1 0-26763 ^fflTft 
[0004] 

■ I/O*** 8 . ifil^^i^^SlfcoaairfflRlfSrt: 
[ 0 0 0 5 ] £ £tc s ±T^»RS:Kffif-+ VA^C: 

ffsassL mmmz^y^m±%Kt-h%^zm 

[0006] ZtVQ>l*mi<7)m&. JlS+"CO»R 

cooo7]$ ^ic. *»BBcofl!!OBw«. mwxm 

[0008] 

Eimzmbz. *kk t ^•ttifrnmfcizmitzmm 

J: a tcfiii . Sr-r;KO-Wi»tt«c^ ^ 
Z>m&&ittiZ^Z>Zbl l z&h. 

[0009] itixfimffxukk+hbzztt. 
^t(cj>i> # fit, ^tt^ti. ^o-x^aa^ns 
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iz^mztas tti i> m mmmn t wa & . 

tCA& o 

fcL f8s*^r-^Wi^|5I±cOHIHS:»Ey>&Si:*|6l 

ft^K»^*4}'ffl1-*£i:fcA*. 
[0 0 1 2]**W)86fc:«01«Slt:'*-SfcC:5tt. 

[00 133 

iwftvm&mmi kit. 

«0teSSST\ ^dl^R 1 . (Jt£f-Y 
yA) R2. *»HftSR3Sr«tTV^. 2-5li& 
SRI— R30Aasa«cl6»tfcy-h^rTA4. & 

[ 0 0 1 4 3 &^R 1 -R 3 <7)fomz\mcO$Efrt>£l,Z 

mx. m£&h^mfc£\mLx^<mm%m 

-*¥&S£A 0 . I-Mi^^i 2 4 . 
[00 15] tmthXolz, : HKffiSRl*jJ:lX* 
^&MR3£l$itf;X£&£gR2li. ftg<7)SSflS 

[00 16]|22kL ^«KSSR10rtSH»ii?:^t 
TV*S. 1 l«i^fla^Rl^rt»(cStW:1B*<?)« 
i£o-7t\ jBE®l^4^fcT«^4tt , )'&*4^ 

£ mm z h % w>z *> # a k ■ 

[00 1 73 fl^fc^fiiX^MR 1 rtSii. y~ MvL^ 

7*2<Dfflmi,z£vmmmx'Zh£o! t z%-ox^z> 0 e 

ii^M^MR 1 ^SKlSttfcy- h^)^X\ 
ittl^fyri 2*cJ:9 : HBt2SSRlrt**ffil» 

[00183 «I££^r i txsstemR 2cr>mzli 

[00 1 9 3 H3H. m$&%mR2V>ftWm£7rsL 
X^h. Z<rmx\t^LX^hi)K X2PA£^R2<0 
TStC t^fflSSS^y- h A7U76 t Ha<0A;l/^ 
AO. HSt«*Lfc*SjK^r(cj:9arttJta9W 
T^hkoiztt^x^h. 

[0020321 utt-7^x\ tcojcmmwm 



j; -3 assist r 2 ^>rt»tia^iffl»<o«aiQ-7 

[0021] Tt-^2 1 te. ^^^^2 1 atfX 
S8fi^SR2iOTfflfc:t5*t4B87LfflR2AS:KiL. & 
JSS2 1 atCfc^TXYtfX^f-i^ 3T-£J*SiVO* 
h. 3li. XYXf-y23at<9X 

-r-^2 3b*^ffifig$ilTV^, XYXf-y2 3a 
iiTr-7>2 1 SrXY*ffi]^SHL^±T2g<?)^n 

[00 22 3 AP*k 2 5IMt-j ? 2 6i:^ / M 
LfcK»E-*fc:J: *)WM7'n »,?24 1 JSSIS^SR 
2 LT 0<aS4rc A & xiwft t Mf*r h h yiw 

ij7n 7^24 #Y»2f|fi]fc:8» LT fcffifil*-* 2 6 
T»7o v 7 2 4 £ X*fc6-!fijtfflLT8»t4 ±-5£ 

-f&y-rtf-f k-ca*. 

[0023] ^Xf-y2 3 bliXYXf-y 2 3 
rtffl^AO. 0lK<r i Jy/2 8fcE^>'-^2 9^ 

LT»^-? 3 OtCj: 0 XYXf-y'2 3 afcttLT 
®(CTigfcLT^a. Sfcfc. 0Xr-y'2 3b±£g 

-9 3 0tftmt&£. Tr-7>2 HiXYXx-^ 
2 3 a^£8fi£gR 2 IC« LX 0$k<7 'J y 7' 2 8 h 
K£ 2 9 £ ^ t X 0$^^ o 
[00 24] 3 1t4H?LR2At:t5^T3ISIS^SR2 
h»7'n 7 ^ 2 4<0Ht:W+fcA;D-X («tt*) 
■C, »7'D 7 ;2 4^oX'J-r^ Kt'XY#* 
lp«C^aLTTT-^/U2 1«:»»$*Tt. 
LTSSte^SR2rtOS\IBS:ft»t4. H^C ^Jl 
2 1 aO0g£*tLT(i. Jt2x-^2 93&<Jt!aiS*a 
R2rt<0««fe««rt"4. 

[0025] 3 2iiTx-7>2 1 C^^/iSffi^ 
fflc0b°yr\ b D y^T5ffi(i«^IA^ER20T*^t 
^SES/'J y^'3 3<0ffifi)tt^±«SCffi)S*«^LTV^ 
-5. Tr-r/U 2 l^fly^^60XY^|a]tc 

»ftLTt>. try3 2«ifflE^'jy^3 3«offi|(ittco± 
fflbrySttSSr/kT^S^/iWT'A^ . 8Bfrr&!Hli6 
^«*Ji^S*T\ ey3 2ttTr-7/U2 1*X£# 

^6*ia]^)Mffl(c*l*^o, ^lt3*A^>- 
[ 0 0 2 6 ] 3 5ttJl£lteSR 2^±^afcK*tt7 
U-ixT\ 7 1/-^ 3 5 CBKWAn^tl^tffcih"* 
^-^3 6$ril5ELT^|, 0 ^-^-^ 3 6^0eil6 
iiHSP^MR 2 ^MjI L^iz-v 7 h 3 3 8 

(C@^L^vh39i:«^LTV^4. 4 0^^^ 

7 h 3 7 xsu^sr 2 t<r)%mmt h-c 

A4. y J r7h3 7c7)TSWiJpE«4 1 £#LT±r 
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~^4 2^Tr-77b2 1 fc»[6rt&J:3fcII£LT 

±r- 7>4 2#JLTt&o 
[00 271»aW&J:5^. #f-7>2 1, 4 2C 

4 4£KttT^*. 4*3, ^#&4 3ETO±r-7> 
4 20>S#(Ct>IS7Ltf& 0 . ±r-7*yU4 2<0TffiMf 

v^ 0 

[0028] #r-^2 1 . 4 2ii»««*ffl«S£ 

Tv*S. ^ot, JaT^HWfcfc^THr-^2 1 . 
4 2£»*«fcn«C:fct>t>S. 
C 0 0 2 9 3 Tr-77L-2 1 ^<n-X3 1 "CSMSfcSS 
&&ftthm&X'hhi)K Jt2Ite£R2*Jt2ttBfc 

j^2 i a*j*fcffuh*r*#mfc*< . .ico^^ 

aE*t^2 1 *+£Z<rm3)0mft*9uz*)-Tfi 
A H2 5*Jj:lf|g(6^r»;>^2 8"CK»rC. *n-X 

*SvE*fc6«2 1 ai^fi**«jffH^t:tii«f . 
S^ful^«OTf-7> (ftfffi) 2 ltf)XY#;Jf 
fo^^fcfcfcOTx-:^ («««) 2 l^n- 
X3 l(cffffl«*«ES:S»L«r<r«P^ SMI 

mm 2i<Dmhm±ttmfcffltLx^&*:»>. 

*«2 1 , 4 2«ri:S:rt3»rSSJg<?>«v^tKSt' 

£ . rtasfflst Kiatr & «r <b #-cs h . 

[ 0 0 3 0 ] K2K£MR 2 fc*MHfcSR 3*)Htty 
"Fa'/^4W 9JtS3fiSr"C*&, 

[0031] H4l4*SW^R3^rt»^^LT 
n*. 5imrai5]gr¥Mi83t«5 2±^SBi^ 
R 2 T'BA 0 tt*r 8$ At Z>mkv-yX'h 

h. 3 PP8*K5 2(Ctt. «S«rKS«*1*S3ty><0« 
«LWb9. *SWB^R3<ortafc:#RiTISt:aaL 
fcK£»3l?-*>^5 3£±||$-t*\ 3 Fffi«»«5 2£ 

D*;U£K£«3l?**yA5 3£tfLT™«««5 2 

[0032] 8*i*«B3lkaR 3<0T«t:a*«:y- b 
m^yr5 5W^t^i:i:l)(3. *mf^ 
ft^uy 9*cJ: 0^«BBJfcSR3S:*«K:B!!ftT* £ J: 

[0033] mm3\+*>'<5 3tf)T*fctt, ¥ffl® 
*K 5 2 KS»?lf-v W< 5 3 SrSil LT¥ffi(R#« 



5 2±o-fe/Ui»t»±frfS#|»ey5 6S:HJtTv^. 

#B 5 6 se>- u y y 5 7 ttttwmz 4 o 
X. */U£4HTia*-r£. 

[0034] *«BB»SR3^ajPCC«y- h^'^7'5 

o . ^rmwix±^j±xi]wEL^m^^ uz 

[003 5] *§e*lTS«£B69£tf. -t/^S- 
[0036] 05£fcWt, 14(i«B(C*J*t&-*0 

imit^xtatthm^v&b. Tmnmm (t 

;oIiBili:«i 1 4^i*iH£;fc(t&55 

(±SK> B2£«Bl/CWg>. 
[ 0 0 3 7 3 W</k/3 SrHW^aB-cy- 
7" 2 £ ratt . «iHn- 7 1 1 TJKSfcft 1 4 KjftK Lfc 

±rmm i , b 2 £«ik^r 1 tax l*sl y 

^flHtSSRlrt^Uffi^ri 2T*afcSfcW- 

[0038] WI^MR 1 cOM^JK^Sfifi^SR 2 

TWSEBR l<7>m*-y 1 1 fcS2aS^R2^» 
illD-7 2 2^E0fe^^r. M^ai4$:^P^ 
SR2rt^»A1"S. 4fc, S^Pi^R2ii, ^tf>. 

[ 0 0 3 9 ] at. H6tcj; 0SSIA^SR2rtT^ 
^± 1 4 ±^)S^B 1 . B 2 £±~RO$3i^2 1 , 4 

[0040] 1 4 tfM&M&mR 2 tc#m l/c 

^-# : E-^3 6$:af^S^T±«*fi4 2*^ 
7h37^iO^M K4 0T*SrtLTlDEfi4 lfcht 
(CTBS*. ±»«B2t:i£«S«. I^it'ii 
«S4 2fcrtKLTt^»««*ffl«ftfc:*E&9aiirt- 
S Z t izX 0 . ±Mm B 2 Sr±iR*S4 20T®tC|?m 
»E«4 l^±#S*t±SfiB2*iBSj&a 

i43&»^»%±H f 4. $^>tc^s^ , ;y^3 3T'try3 

2$:±^$-tt^ t IhtcJ:0. T«ffiBlittiSi&Jli4 
tpt>W*>±\fh. ifc. i^*jfiTH»iEB 1 . B2 

[004 1 ] wCO^T'fflliSo-^ 11.22 Z*(,Z& 
0RS*TJ»iSi&ft 1 4 ^^liS^MR HcML. y» 
hA;uy3^mt. t>32*TBS*. T®^« (T 
f-7» 2 l«cnBt^V«S*fflSfi(clCE^QaD 

lt. t«*«2 i±tTS«B 1 nmmth. 
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[0042] mz±.mm 2 srTffi*fle2 1 mizTti 
. mm 2 trm. b i lag-w* . 

[004 3 3 £<0tt8T\ Jt2IS££R 2<Z>±ffifc:IStt 
fcffi#lg4 3*jILT. a«B^>7 4 4f#SKB 
1. B2t:Wt^*iTV^tt«-&i>*-r-^S:a»Ro 

ftti>(SKBl, B2«5<0fflJtetf) S1t3." 
[0 04 4 3 £4»BKc*iHT. XY*fi^flB£*tL 

T««ffi>— /^2 9*«K2lfr&S(Jt2^^) R2 

[004 5 3 fifflftWJTft. JPE«4 1 £_L&I£B 2 
cOTM^TSKB 1 ±^-;MBl 5fcil/8lAl 6C 
8ft"*fil4*CTft3tf. ffiMSB 1 , B2£«T 

[00463 mm 2#>>-tm 1 5 t . » 

Al6mfXtEBl. B2fci/-;U*|1 STBStifc* 

[004 73 ±.T<r>mm 1 , B 2 fciDELfc«JB-C, 
KSI6£MR 2 tf)S*£«B& Lfcll£lg£*>Z/WiDE« 
4 1 . ±«*«4 2<0*;h.^*LfcSltfc«m£iIL 

1, B2HtWW6LT*J^feuvig3|BHi5fc:uv 

wtmtu rnmm 1 , b 2£fgsm.?h. ^<o$m 
fe£'tfotx\ mmm 1 . b 2tt±T*8««fcs:^ 

fcUC5:<. MSRB 1 , B 2£¥ffi5:44iaPBS:«tf> 
TtKO-CBHSLTV^HaSfiBl, B2^(7)^Pi$r- 

[ 0 0 4 8 ] at. T»*K2 1 
»:^LT^4*flE*OTrU ey3 2fe±#Sti:4 

**£iDE«4 1 *±#Sli\ ±®*«4 2(Crt3ecO»tt 

£«B1. B2*±»*K4 2cO'Fffik:»«fi#L^* 
JBfcl"*. COS. ey3 2tT»S*. f^P^ 

2 fc n tu£%t ittfmmn 3 1 wisfcoy- 

hA>7*4 £BBt. XSK^SR 2<7)ffiiMa-7 2 2 «b 

©€K 5 2 fcKSJtegR 2 «At& . 

[0 0493 H7fct ¥ffi«*«5 2#J*£ft!i£MR 2 
<0±©««4 20Tfc^Lfc*«£^L'O>S. 

[00 50] ±«*S4 2^JnE«4 lfcfcfcC 
5 Fffi»SS5 2±fcTBS*. ±«*K4 2fcrtiK<0S» 

9 . ^d^T'-ttft Lfc3HS B 1 , B 2 £ ¥®BK*& 5 

2±.iztmt&. 



[00513 mzK£^mR2commv-y22t* 

[00523 *$m&mR 3fc¥flffi8»K5 2 £j$AL 
JtffiMlf-Y>'A5 3S:#l»^7h58 (H4 
#B3) ?_h#3-t*\ ^o-7 5 l±0 2 Fffi«*K5 2 
^TBfcSftSlh SS«3lf-^W<5 3(if- J L-7'5 
4£MLTE£3l£lT;fc<. 

[00533 z^mvy- h^fsimt. *$m 

ftrtfr?9*mi. *ftH»SR3**aE(cfiBtW-& 
fc. ffijt^LfcgfiB 1. B2£W\ 5 Fffi»*K5 2fc: 
Jta«3IS*ifcWTJ^3&*»a&»«)ill£ES*L*. £<0 
Wf85 2liWU:MB 1 , B2C7)^F 
ffltt«H»LTl*. 

[0054] A^Etc j:£MEf£. S2«5lf-vV^*5 
3^^-7'5 4$:jltT^«S^I^$rjl:^T^C^ 

(CIA 0 ^r^ETUPE Lfc-fe/U LfcflL BXOHi 
•t. 

[0 055 3 y-bA;U7'3, 4ffll, E^^E 
R 2 £^Hi*2£R 1 *&^«*«MftMR 3 hjIMf 
**i£>#gRl, R3(SK£«IH*S;h.TO£ 
<7>T\ ^P^^R2^m^^^^i^<^^ 
SR2ic*«E*Wfcfc:#fflLrS»+*J: 

WtWBl, B2<0»9£tf£B*ia 
SWJ: < 4 fc*||KT*fT"CS I) . 
[005 6 3 ^LT. *«Ba»MR3t: 5 FffiiR#«5 2 

ffltfc^jST. y-b^>7'3$r^t. ^^ftl4± 
fclMLr*5V^*RBl. B2^«SSSR1*^ 
SSBi^MR 2(CJ»A-t^Bff LTff 3 i k *«T 

[00573 *9mi±mm&m£m%ztihi><7)? 
[00583 i . i-mMzm^rtsmm 

[00593 2. ^n-X3 1 fcftfc&SlttflcfcLr. 
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[0 0 60] 3. @3r^Tr-^S:XY«rtri6|(cH 
[006 1] 4. H3TOTf—^l/fc±T-^UOS 

at* J: a saiPirtHciMt* . 

[0 0 6 2] 5. ££S2 1 a(CT«««2 1^#B* 
T®^S2 1 £±«3t«4 2fflfc:±#3 

[0063] 
[HfflatHMSrSffl] 

[HI ] *«^-IBS(^S^i&^tt^SBO«« 
£^-r0T'£>&o 

[02] Hl^S«[K^Sa(cfe«t&^fflKSm^rtS 

[03 3 h i wmmi$mmzmz>mm&£mcoft® 

[05] ID 2 £^ Lfc^HW^fcfc W-*»HS 0 £tf 
[06 ] 03fc^LfcK^££fcfctt6SSK9£tf 



im7 ) m3t,z^iKM^E£mzmz>mMm£it 

R3-*«B8ttS 

B2-±*K 

Bl-TWR 

1- SKuaxi 

2- 6. 8 -y-h/\'^7' 

11, 2 2, 5 1-IHID-7 

12, 5 

1 s-^-zMB 
i6-i B a B 

2 1»-T^-7/M«Mt) 

23- XY^Xf-y 
2 3a-XYXf-y 
2 3b»^Xf-y 

2 6. 3 0-ggftt-^ 
2 5, 2 7 -lf-T^ K 

24- ii7'D7^ 

2 8-@K<T'Jy^ 

2 9-»Jtffi>'-;P 
31^o-X(««|;) 

3 3, 5 7 -M^'Jy^ 

3 6- 

4 2-±f-7;K®ffi) 
4 3-WB 

4 4-B«B»&^7 



[013 



i ^ 








J R1 


K2 



5 

J 



S3 




!(7) 001-305563 (P2001-305563A) 




!(8) 00 1-305563 (P200 1-305563A) 



(72) 4* m 

m^^W«^5TS2# Sir 



a2) m rw 
I*] 

F^-A(##) 2H089 NA22 NA32 NA39 NA49 NA60 
QA04 QA12 TA01 
5E344 AA01 AA15 BB06 CD01 DD14 
EE23 

5G435 AA17 BB12 KK05 KK10 



